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Human Behavior (2012), http://dx.doi.org/10.10Writing is an important, complex skill which could be enhanced through the effective use of writing tools
that are incorporated in word processors. The main objective of this study was to examine the effect of
(repeated) electronic outlining on the quality of students’ writing products and perceived mental effort.
The study also investigated how students appropriate and appreciate the outline tool. Data were col-
lected from 58 ninth-grade students who wrote two argumentative texts about a topic they had previ-
ously discussed during several class sessions, meaning that ideas were generated and clustered
beforehand. Students’ writing products were scored for Total Text Structure, Structure Presentation,
and Hierarchical Elaboration of Arguments. Results reveal that ﬁrst-time tool-use had no signiﬁcant effect
on students’ writing products and perceived mental effort. However, repeated use positively affected
Structure Presentation and led to decreased perceived mental effort, but no signiﬁcant effect was found
on Total Text Structure and Hierarchical Elaboration of Arguments. Answers to a retrospective question-
naire showed that students quickly appropriated the tool with tool appreciation increasing with repeated
use. This study suggests that in order to proﬁt from electronic outlining, it is important to practice using
the outline tool and to use it for complex tasks, requiring idea generation and organization.
 2012 Elsevier Ltd. All rights reserved.1. Introduction
1.1. Writing as a complex skill
Writing is an important skill for both the educational and the
professional career in today’s knowledge-driven society (Duijn-
houwer, 2010; U.S. Department of Education, 2003). As a result,
education devotes much attention to the development of students’
writing ability. However, writing a text is a complex and demand-
ing task entailing hard work (Flower & Hayes, 1980; Kellogg, 1994;
Schilperoord, 1996; van Weijen, 2007). Writing is a cognitive
activity consisting of a constant and recursive process in which
the writer engages in the alternating processes of planning, trans-
lating, and reviewing. It is an interplay between organization and
style; about what should be in the text and how it should be pre-
sented. Flower and Hayes describe writing as ‘‘the act of dealing
with an excessive number of simultaneous demands and
constraints’’ (p. 33).
Writing an elaborated text not only makes demands on the
writers’ language system but also on their cognitive systems for
memory and thinking because mental products (e.g., what one isll rights reserved.
: +31 45 576 2800.
met), Saskia.Brand-Gruwel@
roekkamp), Paul.Kirschner@
J. R., et al. Write between the l
16/j.chb.2012.06.015planning to include in the text being written, how one plans to
structure the text) need to be kept in working memory (Kellogg,
2008; Kellogg & Whiteford, 2009). This working memory however,
has only a limited capacity for information processing and storage
(Kellogg, 1996). The alternation of the cognitive processes of plan-
ning, translating, and reviewing puts a heavy load on a writers’
attentional capacity (Kellogg, 1994). Writers therefore often expe-
rience cognitive overload while composing a text (Flower & Hayes,
1980). Cognitive load refers to the amount of mental effort
expended and is a function of the number of novel elements that
need to be kept in working memory and the degree of interaction
between those elements (Kirschner, 2002). When the amount of
effort that needs to be expended exceeds the capacity of working
memory, this may cause cognitive overload. This phenomenon is
particularly a problem for writers who are learning to write. These
novice writers must simultaneously perform a writing task and a
learning-to-write task (Braaksma, 2002). Therefore, students
(who, generally, are novices when it comes to writing) often have
problems writing an elaborated and well-structured text. They
usually focus more on lower level goals such as word choice or
grammatical issues and less on higher level goals such as text
structuring (Faigley & Witte, 1981; Flower & Hayes, 1981; Kozma,
1991).
Students’ writing skills could be enhanced if the expended men-
tal effort during writing is decreased. The problem of cognitive
(over)load can be suppressed if students learn to effectively useines: Electronic outlining and the organization of text ideas. Computers in
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writing process. The two most well-deﬁned strategies for writing
are a planning strategy and a revising strategy (Kieft, 2006; Kieft,
Rijlaarsdam, Galbraith, & Van den Berg, 2007). These strategies
allow the separate management of the different subtasks of writing
and consequently reduce the number of simultaneous constraints.
This helps managing the complexity of writing and as a conse-
quence enhances students’ writing performance (Coirier, Andries-
sen, & Chanquoy, 1999; Kellogg, 1988; Piolat & Roussey, 1996).
This study focuses on the effect of using a planning strategy for
writing.1.2. Outlining as a planning strategy
Planning strategies have been found to positively inﬂuence
students’ writing performance by means of content-exploration
and text-planning (Torrance, Thomas, & Robinson, 2000). Probably
the most recommended planning strategy for novice writers is
outlining (Galbraith, Ford, Walker, & Ford, 2005; Hayes, 2006). Fol-
lowing Walvoord et al. (1995) outlining is the process of producing
‘‘a written vertical list of ideas or information in the sequence that
the writer intends for the ﬁnal piece of writing’’ (p. 400). An outline
is a text plan that is made by a writer before fully elaborating a
text. This type of planning has, broadly, two functions. First, it
can facilitate idea generation and retrieval and second, it allows
writers to organize and elaborate their ideas into structured
arrangements (Englert, Zhao, Dunsmore, Collings, & Wolbers,
2007; Galbraith et al., 2005). It helps a writer to think – at an early
stage in the writing process – about the organization and structure
of a desired product and/or the steps that need to be followed
(Hayes & Nash, 1996). Making an outline can improve text struc-
ture because it shifts the writers’ focus from the lower level of
text-bound considerations to a higher, more structural level (Koz-
ma, 1991).
The form and functions of outlines may vary widely depending
on the type of writer and/or text to be written (Walvoord et al.,
1995). An outline may consist of nothing more than a simple listFig. 1. Example of a hierarchical elaborated outline.
Please cite this article in press as: de Smet, M. J. R., et al. Write between the l
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of ideas and relationships. Such a hierarchical outline (see Fig. 1)
is typically a support for writers to organize their thoughts.
Outlines have, traditionally, been produced with pen and paper.
However, writers can nowadays proﬁt from using word processors
and the growing menu of embedded tools that support writing by
facilitating the writing process (Deacon, Jaftha, & Horwitz, 2004;
Kozma, 1991; Price, 1997). An example of such a tool is the outline
tool which enables writers to easily create outlines with which
they can organize and subsequently elaborate their text ideas.
The advantage of an electronic outline tool is its increased ﬂexibil-
ity by enabling writers to (1) easily adapt their outlines, (2) fold
and unfold parts of the text, and (3) present the outline and the full
text simultaneously on the computer screen (cf. Erkens, Jaspers,
Prangsma, & Kanselaar, 2005; Price, 1997). Although available to
almost all writers, such tools remain relatively unknown and, thus,
unused. Modern word processors are over-dimensioned with many
more functions than a user knows of or typically uses. According to
the Technology Acceptance Model (TAM), perceived usefulness and
perceived ease-of-use are the two most signiﬁcant determinants of
users’ attitudes, intentions and actual technology adoption behav-
ior (Davis, 1986, 1989; Venkatesh & Davis, 2000). The potential to
use and appreciate a technology lies, thus, in the beneﬁts it offers
to its users. But ﬁrst, the user has to know that it exists. In other
words, students’ usage, as well as their attitude towards using a
tool like the outline tool ﬁrst depends on using it (i.e., becoming
aware of its existence), after which usage might increase with
the experience of increased tool beneﬁts. It is important to exam-
ine the potential of electronic outlining since many tools – though
designed and developed with the best intentions – fail because the
intended users refuse to use them.
Not much is known about the uses and beneﬁts of electronic
outlining nor about how students appreciate working with such
an electronic outline tool. However, a substantial number of stud-
ies have investigated the effects of traditional outlining on writing
performance (see Galbraith et al., 2005; Hayes, 2006; Kozma, 1991;
Price, 1997). The underlying principles of outlining (i.e. planning
and organizing text ideas) that are characteristic for traditional
outlining also apply for electronic outlining. These studies and
their ﬁndings are therefore also relevant within the scope of elec-
tronic outlining.
1.3. Effects of outlining
Most studies show that using an outline strategy positively im-
pacts writing performance and leads to increased text quality (Er-
kens, Kanselaar, Prangsma, & Jaspers, 2002; Galbraith et al., 2005;
Glynn, Britton, Muth, & Dogan, 1982; Kellogg, 1987, 1988, 1990;
Kozma, 1991). In addition, outlining may decrease mental effort
expended during writing. By planning in advance, writers may free
up cognitive resources for translating and reviewing at a later
stage. Kellogg (1988) examined the mental effort expended during
each of the sub-processes of writing by using directed retrospec-
tion and secondary-task reaction times. Results suggest that out-
lining alleviated attentional overload by enabling writers to focus
their attention on one single sub-process a time. Kellogg’s study
shows that freeing up cognitive resources for translating is impor-
tant to enhance writing.
Galbraith et al. (2005) concluded with respect to outlining that
‘‘although good evidence exists that it has beneﬁcial effects, much
less is known about how it achieves these effects’’ (p. 113). To
understand the mechanisms by which outlining exerts inﬂuence
on writing, the common distinction between the three main com-
ponents of the writing process – planning, translating, and review-
ing – can be used as a starting point (see Flower & Hayes, 1981).
Plainly, outlining as a planning strategy will directly inﬂuenceines: Electronic outlining and the organization of text ideas. Computers in
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lating, and revising interact with one another, outlining may also
inﬂuence the translating and reviewing process in an indirect
way. Walvoord et al. (1995) demonstrated that college students
use outlines as a bridge between planning and translating. Outlines
helped them to overcome the fundamental problem of lineariza-
tion in writing; that is developing a sequential text structure out
of mental text ideas that do not have a sequential order by nature
(McCutchen, 1987). Linearization is especially a problem for liter-
ary genres such as argumentation, where writers cannot structure
their text through simple approaches such as causal, chronological,
or spatial organization. Instead, to satisfy complex argumentative
constraints, students must transpose their often multidimensional
mental structures into a linguistic sequence of sentences and an or-
ganized text (Coirier, Favart, & Chanquoy, 2002; Coirier et al., 1999;
Erkens et al., 2005; McCutchen, 1987). It is at this point in the writ-
ing process that outlining might help bridging between initial
mental associations and their translation into a coherent and logi-
cally structured text.
Nevertheless, outlining may not be effective for all situations.
For instance, for writing routine documents in which the structure
is repetitious and self-evident, outlining may be rather pointless. In
such situations, the writer would rather start immediately elabo-
rating the text without ﬁrst drawing an outline (Kellogg, 1988).
Similarly, a writer who has only very vague ideas about the text
to be produced may prefer drafting or brainstorming over produc-
ing an outline (Kellogg, 1988). Elbow (1998) indicated that outlin-
ing is relatively useless when a writer does not yet know much of
what he or she wants to write. He stresses that ‘‘outlining is most
effective when you already know many of the ideas or incidents or
images you want to use in your writing and you are trying to clarify
and organize them’’ (p. 39–40). This suggests that students would
proﬁt most from outlining when ideas have been generated in an
earlier stage and when it is used to organize these text ideas in a
sequential text structure. Freeing up cognitive resources (i.e.
through generating text ideas in advance) would alleviate atten-
tional overload and help students to focus on outlining and
sequentially organizing their text ideas (cf. Kellogg, 1988).
In a society in which everyone writes their texts in a computer
based environment, it is highly relevant to examine what the effect
is of electronic outlining. Instead of drawing an outline with pen
and paper, writers might proﬁt from the embedded electronic out-
line function in their word processors. Electronic outlining might
facilitate writing because of its built-in ﬂexibility that provides
writers to easily create and adapt their outlines; to insert text parts
anywhere in the outline and to move parts from one place to an-
other or from one level of subordination to another (cf. Kozma,
1991). However, not much is known about the effect of electronic
outlining and the organization of previously generated text ideas. It
remains to be seen what the effects are of this speciﬁc context and
these speciﬁc instructions on students’ writing performance.
1.4. This study
The present study investigates the effect of electronic outlining
on students’ writing performance (i.e. Total Text Structure, Struc-
ture Presentation, and Hierarchical Elaboration of Arguments)
and perceived mental effort encountered while writing. The partic-
ipants had already generated text ideas and clustered these ideas
into mental structures during several previous class discussions.
Outlining is, thus, used here as a tool to help organize generated
text ideas into a linear and sequential written structure. Based on
prior studies (e.g. Kellogg, 1988) it is expected (H1) that electronic
outlining contributes to the quality of students’ writing products
because it enables them to better organize the generated text ideas
and sentences according to a linear structure. Outlining wouldPlease cite this article in press as: de Smet, M. J. R., et al. Write between the l
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higher level goals such as text structuring.
In addition, the effect of repeatedly using an outline tool is
examined. It is expected (H2) that repeated tool-use will lead to
further improvement of text quality because of students’ tool
appropriation and use-optimization. Practicing with the tool might
reduce the demands of the tool appropriation process to free up
working memory space for the writing process.
In this study, the focus is not only on the quality of the ﬁnal
writing products but also on the process of writing and the mental
effort that comes with it. Bridging between product and process
enables a more detailed picture of the inﬂuence of electronic out-
lining on students’ writing performance. Based on Kellogg’s re-
search on writing and cognitive load, it is hypothesized (H3) that
outlining as a planning strategy will free up cognitive resources
in a later phase of the writing process. Students using the outline
strategy are, therefore, likely to perceive less mental effort while
performing their writing task than students who do not use the
outline strategy. Moreover, students’ mental effort will continue
to decrease with repeated tool-use. Tool practice might help stu-
dents to gradually automate the process of electronic outlining
and help them gain control over their cognitive processes (Kellogg
& Whiteford, 2009; Shaffer, Doube, & Tuovinen, 2003).
Finally, this study seeks to determine whether students appro-
priate and appreciate working with the outline tool. Based on the
Technology Acceptance Model (Davis, 1986, 1989; Venkatesh &
Davis, 2000) it is expected (H4) that students’ positive attitude
towards the outline tool increases along with the experience of
increased tool beneﬁts.
This leads to the following research questions:
1. What is the effect of electronic outlining on students’ writing
performance when used for idea organization?
2. What is the effect of repeated electronic outlining?
3. What is the effect of electronic outlining on perceived mental
effort?
4. How do students appropriate and appreciate electronic
outlining?
2. Method
2.1. Participants
In this experiment 58 ninth-grade students from a Dutch pre-
university secondary school participated. The group consisted of
22 male and 36 female participants between the ages of 14 and
16 years (M = 14.7; SD = 0.70). Students were randomly assigned
to one of two experimental conditions in which they carried out
two similar writing tasks. Participation in the experiment was
compulsory as the tasks were part of the regular curriculum.2.2. Design
This study compared two experimental conditions in a com-
bined within-subjects and between-subjects design. This combined
design enabled determination of the effects of single and repeated
use of electronic outlining on students’ writing performance. In
addition, it controls for unintended effects that could interfere with
the effects of electronic outlining and their interpretation such as
initial differences in competence between the participants in the
two experimental conditions and possible learning effects of
repeatedly performing a writing task. According to the study’s
design (Fig. 2), students were or were not instructed to make an
electronic outline before elaborating their full text.ines: Electronic outlining and the organization of text ideas. Computers in
2ksaT1ksaT
O-O+ condition (n=26) No outline Outline 
O+O+ condition (n=32) Outline Outline 
Fig. 2. Design of the study (O+ = with outline tool; O = without outline tool).
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In the 5 weeks preceding the writing tasks, students engaged in
a project on politics. The ﬁrst part of the project lasted 3 weeks and
focused on historical and economic issues, while the ﬁnal 2 weeks
focused on current politics including class discussions on current
social issues. In this second part of the project, students formed
their own political system with invented parties, an election coun-
cil, a press bureau, a social-economic council, a ﬁnancial bureau,
lobbying groups, and a queen. In their varying roles, students pre-
pared for and carried out different activities which were focused on
four major events: (a) a press conference in which party representa-
tives presented their electoral program (i.e., party platform) about
a number of speciﬁc social issues to the general public (i.e., the
other students), and in which the monarch gave a state of the
nation address; (b) a debate in which party representatives, in
interaction with the audience (i.e., the other students), discussed
the social issues that were put on the agenda by the election coun-
cil; (c) an election market in which parties and lobbying groups
presented and explained their programs by means of ﬂyers and
posters; and (d) the ﬁnal elections.
The issues – determined by the election council – were an-
nounced prior to the debate so that party representatives and the
audience could generate and prepare arguments and counterargu-
ments for and against their point of view. During the debate,
students defended their own point of view by putting forward
and supporting their arguments on the different social issues.
Moreover, they learned to refute counter-arguments from the
opposing parties. These class activities are considered to reﬂect
the required characteristics of argumentation that students must
exhibit to develop an elaborated argumentative schema. The writ-
ing tasks formed the conclusion of the 5-week school project on
politics.
2.4. Materials
2.4.1. Writing tasks
Students in both conditions carried out two argumentative
writing tasks, each of 400–600 words long. An argumentative text
was chosen because writers cannot structure this genre through
simple or self-evident structures such as causality, chronology, or
spatial organization (Coirier et al., 1999). Electronic outlining
might help students here to transpose their arguments and mental
associations into a linear argumentative structure.
Students were required to choose two social issues (i.e., one for
each task) from a list of 20 predeﬁned issues which were debated
in class during the project period. This speciﬁc context created a
writing condition that de-emphasized the generation and cluster-
ing of ideas (i.e., these task demands had, in part, taken place at
an earlier stage of the project) and emphasized the organization
of these ideas (i.e., the structuring of earlier generated ideas in
an argumentative text). As Elbow (1998) suggested, outlining
may be most effective when writers already know what ideas
should be in the text. Outlining would, in this case, especially help
writers to linearize previously generated ideas.Please cite this article in press as: de Smet, M. J. R., et al. Write between the l
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to be an important component of the writing task because it would
motivate students to produce an effectively persuasive text con-
taining understandable and acceptable arguments (cf. Glynn
et al., 1982). The writing tasks were given by means of a written
instruction which was equivalent for the two conditions (i.e., with
and without outline tool) except for the speciﬁc requirement to use
the outline tool. The instruction informed students about the re-
quired product characteristics, procedure and available time. In
addition, the instruction included a short prompt about the re-
quired organization of the argumentative text genre (i.e., defend
a standpoint with arguments and address counter arguments). Re-
sults from a pilot study showed that students might need these
prompts to activate their prior knowledge on argumentative writ-
ing (cf. Kozma, 1991).
2.4.2. Writing procedure
Both writing tasks were conducted consecutively on the same
day. For each writing task, students had 45 min with a 15-min
break between them. Students carried out both tasks individually
in the school’s computer room with Microsoft Ofﬁce Word
(MSWord) 2003 which was installed on their computers. This
word processor included a tool for outlining.
Students in the O-O+ condition were instructed that they had
45 min to write an argumentative text (Task 1) as they had learned
to do in class. As part of their regular curriculum, students learned
how to write an argumentative text and how to use planning strat-
egies to compose their texts. However no explicit instructions were
given on using planning strategies. For tasks that required using
the outline tool, students were explicitly instructed to spend the
ﬁrst 10 min on electronic outlining and then elaborate the full text
in the remaining 35 min. An explicit subdivision of the writing task
was made because it was assumed that using the outline tool was
new for students. Without procedural facilitation, students might
experience difﬁculties managing their writing time (cf. Bereiter &
Scardamalia, 1987).
2.4.3. Tool training
Prior to the ﬁrst writing task requiring the use of the outline
tool, a 10-min training was given to explain the tool and its work-
ing. Students in the O + O+ condition received the training prior to
their ﬁrst writing task, while students in the O-O+ condition re-
ceived the training only prior to their second writing task. The
training was given by the ﬁrst author and supported by a digital
projector. The outline tool was demonstrated by working out an
abstract example in which the structure of a house was composed.
While demonstrating the tool, the researcher pointed out the dif-
ferent buttons available on the toolbar and how they could be
used. Care was taken to limit the training to technical tool-use
and not on how the tool could be used to structure or write an
argumentative text. The demonstration was followed by a 5-min
technical practice session in which students individually used the
outline function to elaborate the hierarchical construction of their
own homes.
The tool used in this study was the outline function embedded
in the ‘view’ menu in MSWord 2003 (see Fig. 3). The advantage of
this speciﬁc outline tool is that it is directly available for everyone
in the standard settings of a widely used word processor. More-
over, students are familiar with working on writing tasks in
MSWord, so they only needed speciﬁc instruction on the outline
tool itself and not on the writing environment in general.
2.4.4. Questionnaire concerning control variables
Students completed a general self-report questionnaire to pro-
vide information on their pre-test skills, prior knowledge and writ-
ing styles (see De Smet, Broekkamp, Brand-Gruwel, & Kirschner,ines: Electronic outlining and the organization of text ideas. Computers in
Fig. 3. Screenshot of the outline tool within Microsoft Ofﬁce Word 2003

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inquired about (1) computer activities, (2) self-efﬁcacy on the
argumentative text genre and, (3) usual organization of the writing
process. Results from this questionnaire serve as control variables.
Questions on computer activities were partly based on the ques-
tionnaire used by Leijten (2007). Students indicated how long they
have worked and how often they usually work with a personal
computer and a word processor. Moreover, they indicated whether
they had previously used any of 12 word processor writing func-
tions (e.g., generating a table of contents, using headings, using
the outline function).
Questions on students’ self-efﬁcacy on the argumentative text
genrewere based on an existing self-efﬁcacy test for argumentative
writing (Braaksma, Rijlaarsdam, & Van den Bergh, 2009). Students
indicated on a 5-point Likert scale (instead of the original 100-
point scale used by Braaksma et al.), for example, the extent to
which they agree that they ‘‘can support [their] standpoint with
strong arguments’’ or ‘‘take standpoints of an opponent in consid-
eration’’ (1 = agree; 5 = disagree). The scale consisted of 13 items
and the reliability coefﬁcient in our study was a = .87 which is con-
sidered to be very good (DeVellis, 1991).
Questions on students’ usual organization of the writing process
were based on a questionnaire developed by Kieft (2006). Using
a 5-point Likert scale, students indicated the degree to which they
usually engage in planning (six items, a = .71) and revising activi-
ties (six items, a = .77). These levels of reliability are considered
to be good (DeVellis, 1991). An example of a planning question
is: ‘‘When I’m going to write a text, I just jot down a few words
and then I work my notes into an essay.’’ An example of a revision
question is ‘‘I usually rewrite and revise my text at least once’’
(1 = agree; 5 = disagree).2.4.5. Retrospective questionnaire on perceived mental effort
To measure perceived mental effort, a retrospective question-
naire was developed in which students reported on their perceived
mental effort while performing the argumentative writing tasks.
Students indicated on a 5-point Likert scale how much mental ef-
fort each writing task had cost them (1 = very little effort; 5 = very
much effort). This scale is based upon the widely used 9-point sub-
jective cognitive load scale developed by Paas (1992). Measuring
mental effort by means of a rating scale was based on Gopher
and Braune’s (1984) ﬁndings that people are able to introspect
on their cognitive processes and have no problem rating the expe-
rienced mental effort on a numerical scale.2.4.6. Retrospective questionnaire on tool use and appreciation
To measure students’ experiences with the outline tool, a retro-
spective questionnaire was developed in which students reported
on their appropriation (two items) and appreciation (two items)
of the outline tool.Please cite this article in press as: de Smet, M. J. R., et al. Write between the l
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scale the degree to which they appropriated the tool. The two
appropriation questions were: ‘‘Did you immediately understand
how to use the outline tool?’’ and ‘‘Did you understand how to
use the tool for the argumentative writing task?’’ (1 = I completely
understood it; 5 = I did not understand it at all).
Questions focusing on tool appreciation were dichotomous
(yes/no). The two appreciation questions were: ‘‘Would you use
the outline tool again in subsequent writing tasks?’’ and ‘‘Would
you recommend the outline tool to a peer?’’
2.5. Data analysis
2.5.1. Coding procedures
To assess text quality, the protocol by Erkens et al. (2002) for
assessing argumentative text-quality, was adapted and used. The
protocol distinguished the degree to which students were able to
(1) correctly and completely establish a text structure (i.e. make
a distinction between title, introduction, text body, and conclusion
and elaborate the different characteristics of each part), (2) clearly
present this structure (i.e. differentiate paragraphs, correctly use
connectives and anaphora) and (3) produce complex and elabo-
rated argumentation. A high score on these three characteristics
would, thus, indicate a well-structured and elaborated argumenta-
tive text.
Credit for Total Text Structurewas given when students differen-
tiated between title, introduction, text body and conclusion. More-
over, they needed to elaborate the different characteristics of each
text part. Students received a maximum score of 1 for a title (pres-
ent = 1, absent = 0). A scoring rubric was used in which the pres-
ence (1) or absence (0) of different text characteristics were
scored. For introduction, students could obtain a maximum score
of six points, depending on the presence or absence of the intro-
duction as such. Other elements that were evaluated and scored
are ‘Does the introduction attract the reader?’, ‘Is the topic made
explicit?’, ‘Is the problem deﬁned’, ‘Are the different positions
introduced?’ and ‘Is the writer’s own position stated?’
For the text body, students could obtain a maximum score of
ﬁve points. Analysis focused here on the presence or absence of
the body as such, of arguments supporting the writer’s position,
of examples supporting the arguments, of counterarguments, and
of refutation of counterarguments.
Finally, students could obtain a maximum score of four points
for their conclusion depending on the presence or absence of the
conclusion as such. Furthermore, students could obtain points for
summarizing the main arguments, encouraging the reader to take
action and using a powerful clincher.
The maximum total score for Total Text Structure was 16
points.
Credit for Structure Presentationwas given when students estab-
lished an explicit presentation of the argumentative structure by
correctly and sufﬁciently distinguishing paragraphs; a correct
and sufﬁcient use of linguistic organizers such as connectives and
anaphora (cf. Chanquoy, 1996). In argumentation, employing prop-
er connections between words and sentences can be crucial for
understanding (Coirier et al., 1999). Additionally, credit for Struc-
ture Presentation was given when students showed that they
had taken the reader into account (i.e., presenting to the reader
and using the proper level of text formality/using the appropriate
tone of voice). Finally, students received credit for showing their
enthusiasm and commitment to the topic. The maximum score
for Structure Presentation was 14.
The third and last variable concerning text quality was
Hierarchical Elaboration of Arguments which focused on the stu-
dents’ ability to produce a complex and elaborated argumentation.
For each (elaborated) main argument, students could obtain 0, 1 orines: Electronic outlining and the organization of text ideas. Computers in
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tion, 1 = a main argument is elaborated with at least one sub argu-
ment, and 2 = main arguments are elaborated with at least one
sub–sub argument). In other words, the further the argument
was hierarchically elaborated and underpinned, the higher the
score. For example: Smoking should be forbidden in playgrounds
(position) because it has a bad inﬂuence on children (main argu-
ment = 0 points) since it damages their health (sub argument = 1
point) because it causes pulmonary complaints and headaches
(sub sub argument = 2 points). Finally, an average hierarchical
elaboration score is calculated for each student on their total argu-
mentative elaboration.
For both content and structure, the aforementioned characteris-
tics of Total Text Structure, Structure Presentation, and Hierarchi-
cal Elaboration of Arguments are seen as important components
of an elaborated argumentative text.
Regarding the reliability of this assessment protocol, de Smet
et al. (2011) reported an interrater reliability of q = .84 for Total
Text Structure and q = .87 for Structure Presentation. Regarding
the reliability of Hierarchical Elaboration of Arguments, 10 random
argumentative texts were rated by two researchers. Pearson corre-
lation between the scores of the two raters in this study was .79
(p = .006).
2.5.2. Statistic techniques
To examine the hypotheses on the effects of single and repeated
use of electronic outlining on writing performance, the main
dependent variables (i.e., Total Text Structure, Structure Presenta-
tion, Hierarchical Elaboration of Arguments, perceived mental ef-
fort, and tool appropriation) were tested with univariate analyses
of variance (ANOVAs) for between-subjects comparisons. More-
over, the sub variables title, introduction, body and conclusion in
Total Text Structure were analyzed with multiple analyses of var-
iance (MANOVAs).
For the within-subjects comparisons, Paired Samples t-tests
(one-way; p < .05) were used. Tool appreciation was measured by
means of a Chi2 test (one-way; p < .05). Control variables were ana-
lyzed with independent t-tests (two-way; p < .05).3. Results
Before presenting the results related to the central research
questions, the general ﬁndings from the control variables are re-
ported. Table 1 shows the means and standard deviations of the
control variables and the results of the t-tests comparing the two
conditions.
There were no signiﬁcant differences between the conditions
that might affect the dependent variables and the outcomes of
the experiment. Both groups can, thus, be assumed to be equiva-
lent concerning the examined control variables.
All respondents (100%) knew how to use the basic tools in their
word processors to copy and paste text and they all knew how to
underline their text or use bold or italics. Moreover, most students
knew how to use the tool for bullet points and numbering (98.2%),
search for speciﬁc text (94.5%) and use the spelling checkerTable 1
Means, standard deviations and T-test results of the control variables.
O-O+ (N = 26)
M SD
Knowledge of available writing tools (max = 12) 10.09 1.54
Knowledge of argumentative writing (max = 65) 54.11 6.83
Usual writing strategies: planning (max = 30) 17.10 4.76
Usual writing strategies: revision (max = 30) 22.91 4.66
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worked with the outline tool.3.1. Effect of using the outline tool on students’ ﬁrst writing tasks
Students’ writing products were analyzed to answer the ﬁrst
two research questions concerning the effect of (1) electronic out-
lining on student’s writing performance and (2) repeated use of the
outline tool. Table 2 provides an overview of the means and stan-
dard deviations of the ﬁrst and second writing task for both
conditions.
The ﬁrst research question dealt with the effect of using an elec-
tronic outline tool for organizing text ideas on student’s writing
products. To answer this question, students’ ﬁrst writing tasks
were analyzed and compared. The O  O+ condition carried out
the ﬁrst writing task without the outline tool while the O + O+ con-
dition used the tool to organize and write their text.
Results of the MANOVA showed a marginal effect for outlining
F(1, 53) = 2.52, p = .052, g2 = .160) for the sub variables title, intro-
duction, body and conclusion. Further exploration through univar-
iate analysis of variance revealed no statistical differences for the
main variable Total Text Structure. Students from both conditions
performed equally regarding the elaboration of the text’s structure.
Contrary to the hypothesis, results showed that students not using
the outline tool during the ﬁrst writing task performed signiﬁ-
cantly better on the sub variable text body in which their argu-
ments are elaborated (F(1, 56) = 4.50, MSE = 4.12, p = .04, g2 = .74).
In contrast, students in the outline condition performed signiﬁ-
cantly better on the sub variable conclusion in which the main
arguments are summarized and the reader is explicitly persuaded
(F(1, 56) = 4.09, MSE = 4.39, p < .05, g2 = .07).
No signiﬁcant differences were found on the ﬁrst writing task
regarding Structure Presentation. Similarly, no signiﬁcant differ-
ences were found with respect to students’ Hierarchical Elabora-
tion of Arguments. Using the outline tool for the ﬁrst time did
here not signiﬁcantly affect students’ Structure Presentation or
Hierarchical Elaboration of Arguments.3.2. Effect of repeated use of the outline tool
The second research question examined whether and how text
quality is affected when repeatedly using the outline tool. Tool
practice might enhance effective use of the outline tool and thus
improve writing performance. To answer this research question,
task performance on the ﬁrst and the second writing task are ana-
lyzed and compared for both conditions.
For the condition using the outline tool only once, no statistical
differences were found across writing tasks for the main variable
Total Text Structure. Electronic outlining neither enhanced nor
worsened writing performance. However, contrary to the hypoth-
esis, performance decreased signiﬁcantly on the second writing
task on the sub variable introduction (t(25) = 1.80; p = .04).
For the condition using the tool during both tasks, no signiﬁcant
differences were found between the ﬁrst and second writing task
concerning Total Text Structure. Moreover, no signiﬁcant differ-O + O+ (N = 32) df t p
M SD
10.06 1.61 51 0.06 .95
52.72 6.92 45 0.67 .51
17.29 3.89 46 0.15 .88
22.39 4.27 48 0.41 .69
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Table 2
Means and standard deviation of text quality on Tasks 1 and 2.
Task 1 Task 2
O-O+ (N = 26) O + O+ (N = 32) O-O+ (N = 26) O + O+ (N = 32)
M SD M SD M SD M SD
Total text structure 9.85 2.85 9.72 2.25 9.58 3.00 9.78 2.67
Title 0.96 0.20 0.97 0.18 1.00 0.00 0.97 0.18
Introduction 3.38 1.90 3.16 1.08 2.85 1.85 3.03 1.40
Body 4.19 1.02 3.66 0.90 4.27 0.96 3.88 0.98
Conclusion 1.38 0.90 1.94 1.13 1.46 1.17 1.84 1.19
Structure Presentation 9.00 2.30 8.63 1.58 8.81 2.58 9.06 2.03
Hierarchical Elaboration of Arguments 0.99 0.46 1.03 0.39 1.03 0.39 1.11 0.29
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outline tool did not lead to increased structure elaboration.
Results of the MANOVA neither showed statistical differences
for Total Text Structure on the second writing task between condi-
tions. Practice in using the outline tool did not lead to enhanced
text structure as compared to using the outline tool for the ﬁrst
time.
Concerning the Structure Presentation no signiﬁcant differences
were found between both writing tasks for students using the out-
line tool only once. However, analysis revealed a marginal
improvement for students using the outline tool during both tasks
(t(31) = 1.04; p = .08). These students showed a tendency towards
improving their Structure Presentation across both writing tasks.
For the variable Structure Presentation on the second writing
task, no signiﬁcant differences were found between conditions. In-
creased performance was found for Structure Presentation only
when students repeatedly used the outline tool. These results sug-
gest that tool practice is important in order to proﬁt from it.
With respect to the variable Hierarchical Elaboration of Argu-
ments, no signiﬁcant differences were found both within or be-
tween conditions. Using the outline tool here did not affect
students’ elaboration of complex argumentation.3.3. Effects of the outline tool on students’ perceived mental effort
The third research question dealt with the effect of electronic
outlining on perceived mental effort during the writing tasks. As
discussed, using the outline tool may free up cognitive resources
during the writing task since it encourages students to plan in
advance. Using the outline tool might help students to control
attentional allocation by focusing attention on one single sub-pro-
cess of writing a time. For each writing task, students indicated on
a 5-point Likert scale how much mental effort they experienced
while performing the writing task (see Table 3).
No signiﬁcant differences were found between conditions on
the ﬁrst writing task. During this ﬁrst tool-use, students did not
perceive signiﬁcantly less mental effort than students not using
the outline tool.
Analyses from the second writing task reveal that students in
the O-O+ condition did not perceive a signiﬁcant difference in
mental effort across both writing tasks. A ﬁrst experience withTable 3
Means and standard deviations of perceived mental effort.
Task 1 Task 2
O-O+
(N = 26)
O + O+
(N = 32)
O-O+
(N = 26)
O + O+
(N = 32)
M SD M SD M SD M SD
Mental effort
(max = 5)
2.83 1.19 2.71 1.04 2.87 1.22 2.39 1.09
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fort. However, the effects of repeated tool-use on mental effort are
positive. Students from the O + O+ condition reported a signiﬁcant
decrease in perceived mental effort during their second writing
task as compared to the ﬁrst (t(30) = 1.77; p = .04), suggesting ben-
eﬁcial effects on perceived mental effort as a result of tool practice.3.4. Tool appropriation and appreciation
The last research question focused on whether and to what ex-
tent students appropriate the outline tool and how they appreciate
working with it. This question is examined through means of stu-
dents’ self-report data. It is expected that students, as digital na-
tives (Prensky, 2001), would quickly discover the technical use of
the outline tool and make decisions about its appropriateness
(Turner & Katic, 2009). Students in tthe O-O+ condition used the
outline tool only once, whereas students in the O + O+ condition
used it twice and, thus, had the opportunity to appropriate the tool
and experience the tool’s affordances. Table 4 gives an overview of
students’ reported tool appropriation.
Students of both writing conditions reported that, after the out-
line training, they immediately understood the functioning of the
outline tool. They reported a very high score concerning the tech-
nical use of the outline tool. After both writing tasks, the O-O+ con-
dition and the O + O+ condition scored 4.64 and 4.57 respectively
on a 5-point Likert scale for technical tool understanding. This is in
line with the expectation that students would quickly become ac-
quainted with the technical working of this new computer tool,
since they are used to working in a computer-focused environ-
ment. In addition, both conditions reported a high score on under-
standing the application of the outline tool. In other words,
students reported not only understanding how the outline tool
could be used in theory; moreover, they understood how they
could apply the tool in practice for writing an argumentative text.
On both variables (i.e., technical use and application), no signiﬁ-
cant differences were found between the two conditions.
After performing both writing tasks, students from both condi-
tions indicated whether they would use the outline tool for subse-
quent writing tasks and if they would recommend using the tool to
a peer. Results of this questionnaire are reported in Table 5.
In the O-O+ condition, 31.6% of the students reported that they
would like to use the outline tool again and in the O + O+ condition,
53.8% of the students were positive on performing future writingTable 4
Students’ appropriation of the outline tool.
O-O+ condition O + O+ condition
M SD M SD
Understand tool (max = 5) 4.64 0.79 4.57 0.86
Understand applying tool (max = 5) 4.45 1.06 4.30 1.02
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Table 5
Students’ appreciation of the outline tool.
Percentage of students who would O  O+ condition O + O+ condition
Yes (%) No (%) Yes (%) No (%)
Use the outline tool again 31.6 68.4 53.8 46.2
Recommend the outline tool 23.5 76.5 54.7 48.3
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moderately positive on using the outline tool again. However, a
trend is measured which suggests that students in the O + O+ con-
dition have a higher intention to use the outline tool again
(v2(1) = 2.20, p = .07). Repeated outlining may increase students’
intention of future outlining.
In the O-O+ condition, 23.5% of the students indicated that they
would recommend the outline tool to a peer, while in the O + O+
condition, 54.7% reported to recommend the tool. Again, results
are only moderately positive. Nevertheless, analyses show a signif-
icant difference between both conditions regarding tool
recommendation (v2(1) = 3.51, p = .03). Students who used the
outline tool twice were signiﬁcantly more positive on recommend-
ing the tool to others than students who used the tool only once.
Tool practice and the experience of its beneﬁts therefore seems
important for students’ tool appreciation and intention of future
use (cf. Davis, 1986, 1989; Venkatesh & Davis, 2000).4. Discussion
The goal of this study was to examine the effect of repeated and
single use of an electronic outline tool on students’ argumentative
texts. In addition, it aimed to determine the effect of electronic out-
lining on students’ perceived mental effort while performing a
writing task. Consistent with the hypothesis, marginal but beneﬁ-
cial effects were found for repeated tool-use on Structure Presenta-
tion. Results suggest that tool practice tends to enhance the
presentation of the argumentative structure by improved use of
paragraphs, connectives and anaphora (cf. Chanquoy, 1996). How-
ever, beneﬁcial effects were only found for repeated outlining.
Electronic outlining did not enhance students’ Structure Presenta-
tion when it was used for the ﬁrst time. Tool appropriation there-
fore seems an important condition to proﬁt from electronic
outlining.
Regarding the variables Total Text Structure and Hierarchical
Elaboration of Arguments, no signiﬁcant effects were measured
both within as well as between conditions. Contrary to the hypoth-
esis, electronic outlining had no signiﬁcant effect on students’ elab-
oration of the total text structure or their hierarchical elaboration
of a complex argument. Results of this study are therefore at odds
with previous studies which found that outlining beneﬁts organiz-
ing text ideas (Glynn et al., 1982; Kellogg, 1988). This can probably
be accounted for by an important difference in the context in
which students performed the writing task. In most previous stud-
ies, students were given a writing assignment along with novel
materials (i.e., information that needed to be read or used that
was new to them). However, preceding the experimental writing
tasks in this present research, students participated in a project
for 5 weeks which required them to generate arguments and
counterarguments in class discussions. During these discussions,
text ideas would have been clustered and ordered in physical
and/or mental structures. It was expected that such a decrease in
task demands would help students to focus on the process of orga-
nizing text ideas into a linear structure and thus improve writing
performance. Outlining would especially help them to bridge be-
tween initial mental associations and the translation of a coherentPlease cite this article in press as: de Smet, M. J. R., et al. Write between the l
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the effect of electronic outlining on text quality were not con-
ﬁrmed. A possible explanation for these results could be found in
Kellogg’s (1990) study in which he indeed found that outlining as
a planning strategy contributed to text quality. Yet, the positive ef-
fects of outlining on text quality decreased along with decreasing
task demands. The beneﬁt of outlining was entirely eliminated
for a task that did not demand idea generation or organization.
He therefore concluded that the beneﬁt of outlining is greatest
for tasks that require both idea generation and organization.
Even though the task of performing an argumentative text in
this experiment is still complex, task demands were reduced by
generating and clustering text ideas in the preceding weeks, hence
the beneﬁts of outlining were decreased. Students were familiar
with the topic of their argumentative tasks and had a workable
document schema in their memory which may here have elimi-
nated the beneﬁcial effect of outlining. Caccamise (1987) also
found that writers better organize their ideas when planning a text
on a familiar topic that is richly represented by schemas in mem-
ory. Using the outline tool only for text organization and not for
text generation may therefore explain the inconsistency with the
hypothesis and previous found results. It is however important to
realize that in practical class situations, students often have to per-
form novel writing tasks without a preceding and extensive class
debate in which arguments corresponding to the writing task are
discussed. Mostly, writing tasks include both the generation and
organization of ideas. In these cases, students might beneﬁt more
from outlining to create a document structure. Findings from this
study may in such cases support the practice in composition
instruction of stimulating students to outline during prewriting
(Kellogg, 1990).
Outcomes concerning students’ perceived mental effort are
partly in line with the hypothesis [H3]. Signiﬁcant beneﬁcial effects
were found for repeatedly using the outline tool suggesting that
practice in electronic outlining decreased perceived mental effort
while performing the writing task. This is in line with other studies
(Shaffer et al., 2003; Sweller, Van Merriënboer, & Paas, 1998) which
found that once a particular skill is acquired, automatic processing
can circumvent the limits of working memory.
However, just as for Structure Presentation, beneﬁcial effects
were only present for repeated use of the tool. Electronic outlining
did not inﬂuence perceived mental effort when used for the ﬁrst
time. The process of tool exploration and appropriation might here
have interfered with the writing process. This is a well studied and
often observed effect within cognitive load theory research. Since
working memory is limited, when a learner is confronted with a
complex task and a new tool designed to aid in carrying out the
task, the learner may at ﬁrst experience extraneous load caused
by the tool. Van Bruggen, Kirschner, and Jochems (2002) found this,
for example, for when employing external representations in-
tended to reduce load via cognitive off-loading.
This study shows that after a brief, technical outline instruction,
students were very conﬁdent that they understood how they could
use the outline tool. Furthermore, students’ appreciation of the
outline tool increased with increased tool practice. Students who
repeatedly used the outline tool, appreciated the tool more highly.
This is in line with the Technology Acceptance Model (Davis, 1986,ines: Electronic outlining and the organization of text ideas. Computers in
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which suggests that perceived usefulness and perceived ease of use
predict a users’ attitude and intention towards using a particular
tool. In his study, Davis especially emphasizes the powerful effect
of perceived affordances on users’ actual use. This might explain in
this study the difference between both conditions in their inten-
tion to recommend the tool or to use it again. Students in the
O + O+ condition might have experienced the beneﬁts of electronic
outlining on Structure Presentation and perceived mental effort
during the second writing task. Hence, they are more likely to
use the tool for future writing.
Results of the present study show that students in both condi-
tions perceive the outline tool as easy to use. Only a short training
session and the requirement to use the tool appear to be sufﬁcient
to initiate a process of appropriating the tool for writing. Nonethe-
less, the outline tool was more useful for students who repeatedly
used it. Beneﬁts in writing performance (i.e., improved text struc-
ture and decreased mental effort) were most prominent for stu-
dents in the O + O+ condition.
Study outcomes suggest that in order to beneﬁt from electronic
outlining, at least two requirements should be met. First, it is
important to practice using the outline tool. Even though students
indicate that they understand how to use the outline tool, working
with such a new tool could initially cause extraneous cognitive
load (i.e., load which is not directly related to the writing task,
but related to learning to use the tool). It might therefore be ex-
pected that the combination of using the tool and carrying out
the writing task would initially lead to increased cognitive load
(i.e., increased mental effort) (Van Bruggen et al., 2002). This extra-
neous cognitive load decreases when students get acquainted with
the outline tool. Tool practice is therefore a ﬁrst important require-
ment to proﬁt from electronic outlining.
Second, to proﬁt from electronic outlining, writing tasks should
include both generating and organizing text ideas. Students may
not proﬁt from the tool’s structuring effects when using it for very
short or routine writing tasks in which the organization and struc-
turing of text is self-evident (Kellogg, 1988) or in which text ideas
have been discussed and clustered in prior stages as was the case
in this study.
In conclusion, the present research suggests that students may
proﬁt most from electronic outlining when they have mastered the
tool and use it for highly demanding writing tasks that include the
generation and organization of text ideas. However, further re-
search is required to examine these assumptions in more detail.
Hence, future studies should compare conditions where students
did and did not generate text ideas before they are required to
elaborate this in a text. Future studies should also include a third
condition in which students perform both writing tasks without
the outline tool. This would enable a better distinction between ef-
fects of electronic outlining and of repeatedly performing a writing
task. Furthermore, in addition to the questionnaire concerning
control variables, a pre-test writing task could be implemented
to ensure that the performance proﬁle of both conditions is equal.
In this study, students practiced using the outline tool during
two writing tasks. It might however be relevant to examine the ef-
fect of increasing the number of practice sessions to enhance the
process of automation. Moreover, the effects of electronic outlining
might be examined when giving students a more elaborated didac-
tic tool-instruction which also focuses on content and not only on
technical tool-use.
The present study used self-report questionnaires to measure
students’ perceived mental effort. In future research more direct
measures, such as secondary reaction times (Brünken, Plass, &
Leutner, 2003; Kellogg, 1988), or analyses of the students’ pausing-
and revision behavior (Leijten, Janssen, & VanWaes, 2010) could be
used to determine expended mental effort more objectively.Please cite this article in press as: de Smet, M. J. R., et al. Write between the l
Human Behavior (2012), http://dx.doi.org/10.1016/j.chb.2012.06.015This study suggests that electronic outlining, used under the
right conditions, has the potential to improve students’ text quality
and reduce mental effort and, thus, creates perspectives for further
research on optimizing the effects of electronic outlining.
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